Regional osteoporosis due to osteoclast activation as a trigger for the pain-like behaviors in tail-suspended mice.
Pathological conditions with refractory skeletal pain are often characterized by regional osteoporotic changes such as transient osteoporosis of the hip, regional migratory osteoporosis, or complex regional pain syndrome (CRPS). Our previous study demonstrated that the acidic microenvironment created by osteoclast activation under high bone turnover conditions induced pain-like behaviors in ovariectomized mice through the stimulation of acid-sensing nociceptors. The aim of the present study was to examine whether regional transient osteoporotic changes are related to pain-like behaviors in the hind limb using tail-suspended model mice. The hind limbs of tail-suspended mice were unloaded for 2 weeks, during which time the mice revealed significant regional osteoporotic changes in their hind limbs accompanied by osteoclast activation. In addition, these changes were significantly recovered by the resumption of weight bearing on the hind limbs for 4 weeks. Consistent with the pathological changes in the hind limbs, pain-like behaviors in the mice were induced by tail suspension and recovered by the resumption of weight bearing. Moreover, treatment with bisphosphonate significantly prevented the triggering of the regional osteoporosis and pain-like behaviors, and antagonists of the acid-sensing nociceptors, such as transient receptor potential channel vanilloid subfamily member 1 and acid-sensing ion channels, significantly improved the pain-like behaviors in the tail-suspended mice. We, therefore, believe that regional transient osteoporosis due to osteoclast activation might be a trigger for the pain-like behaviors in tail-suspended model mice. © 2017 Orthopaedic Research Society. Published by Wiley Periodicals, Inc. J Orthop Res 35:1226-1236, 2017.